The humoral antibody response to influenza vaccine has been well described, but there is little information on the cellular response to clinical influenza or in response to vaccination. This study examines the in vitro lymphocyte response and humoral antibody response to influenza vaccine before and after immunization.
MATERIALS AND METHODS Subjects. Healthy medical and nursing student volunteers were screened for allergy to egg or egg products. They were bled, vaccinated, and finally rebled 10 days postvaccination. Cord blood samples were collected during uncomplicated deliveries.
Vaccine. A bivalent tri (n) butyl phosphate split inactivated influenza vaccine containing 400 chick cell-agglutination (CCA) units of influenza A/Aichi/68/H3N2, and 300 CCA units of influenza B/Mass/66 were given either intramuscularly or subcutaneously in the deltoid region of the arm. Antibody determinations. Hemagglutination inhibition (HAI) antibody studies were done as previously described (4).
3H-Thymidine studies. Approximately 30 ml of venous blood was drawn and mixed in a heparinized syringe. Plasma gel (Laboratory Roger Bellon, Neuilly, France) was added (1 ml for each 10 ml of blood) for sedimentation of red blood cells. The syringe was incubated 1 h at 37 C. Plasma and leukocytes were removed and cell count with differential was done. Individual 4-ml cultures containing 3 X 106 lymphocytes were set up in minimal essential media (Spinner, Grand Island Biological Co., Grand Island, N.Y.) with 12.5 to 20% autologous plasma, and penicillin (50 U/ml) and streptomycin (50 Lymphocyte cultures were performed in triplicate and harvested at 72 h for PHA and 120 h for antigens. The cultures were pulsed with 2.0,uCi of tritiated 3H-thymidine (New England Nuclear Corp.) 6 h (for PHA cultures) or 24 h (for cultures with antigen) before harvesting. The cells were processed and counted in a liquid scintillation counter. The counts were corrected for quenching, averaged, and expressed as counts per minute per culture or as the ratio of counts per minute with antigen to counts per minute in controls.
RESULTS
Cord bloods. Lymphocytes from five cord blood specinmens showed no increase in response to influenza antigens in the 15 tests performed ( Table 1 ). The ratio of cultures with antigen to cultures without antigen ranged from 1.0 to 1.9. In contrast, PHA responsiveness was demonstrated ini three cultures, indicatinlg the capability of the lymphocytes to proliferate in response to a nonspecific mitogen.
Antibody response in vaccinees. Seven of the nine studenits had a fourfold or greater rise in HAI antibody to A/Aichi ( (Table 2) . Whereas the lymphocyte response was relatively low in subject 6 who had a titer of 1:4, the remaining subjects showed considerable variability in the magnitude of the response with different concentrations of antigen and with respect to the antibody titer. After vaccination, increases in thymidine incorporation compared with preimmunization values were observed in seven of the nine subjects. Subject 1 showed no response to influenza antigen after vaccination. Lymphocytes from subject 3 were responsive to all concentrations of antigen, but the counts were lower than those prior to immunization. In part, this is due to the higher counts in the postvaccination control cultures. Although the highest postvaccination counts tend to occur in subjects with greater increases in HAI antibody, the numbers are too small to draw any conclusions. DISCUSSION These studies indicate that adult human lymphocytes respond to influenza antigen in vitro. In The increased lymphoproliferative response to influenza antigens seen after vaccination suggests anl increased immunie responise. Whereas the iii vitro lymphocyte responise is considered an antigen-recognition response, both B and T cells circulate in l)eripheral blood with the majority of lymphocytes as T cells. The maginitude of the in vitro lymphocyte response to influenza antigen implies some cell-mediated immune component in the response to inifluenza. The role of cellular versus humoral immuniity has Inot beeii determined, but the accumulative evidence suggests that both may be important and deserve further study.
